Conventional access through femoral veins may be limited due to tortuosity and venous occlusion secondary to venous thrombosis or congenital anomalies. Another alternative is subclavian veins, but the difficulty in catheter manipulation and stability makes it less favorable in comparison to the transhepatic access for the delivery of the Watchman device.
Introduction
The standard treatments for non-valvular atrial fibrillation are rhythm control, heart rate control, and stroke prevention. Prophylactic anticoagulation with warfarin was the gold standard to prevent embolic strokes, but only 50-60% are therapeutically anticoagulated which make effective long-term anticoagulation very challenging. The use of new oral anticoagulant drugs are the alternative to warfarin, but there are bleeding complications associated with them. In 2001 a successful percutaneous implantation of a device to occlude the left atrial appendage (LAA) cavity was done in a patient with non-valvular atrial fibrillation (AF) to prevent embolism [1] . Conventional access through femoral veins may be limited due to occlusions from multiple vascular procedures or complex congenital anatomy. Percutaneous transhepatic access has been described most commonly as an alternative in pediatric cases and for central access [2] [3] [4] [5] [6] . In this report, we present a case of successful utilization of percutaneous transhepatic venous route to occlude the left atrial appendage with a Watchman device.
Case Report
The patient was an 86-year-old man with a history of multiple subdural hematomas, multiple bilateral deep vein thrombosis (DVT), pulmonary embolus, hypertension, non-rheumatic aortic valve insufficiency, paroxysmal atrial fibrillation (on warfarin, CHADSVASC score 4 and HAS-BLED score 4), and peripheral vascular disease. The patient required discontinuation of his chronic anticoagulation due to recurrent subdural hematomas and was admitted to the hospital for elective implantation of a Watchman left atrial appendage closure device. He was found to have an occluded femoral venous system attributed to multiple DVTs. Due to limited femoral venous access bilaterally, the procedure was abandoned. After a discussion with the patient and obtaining written informed consent, a different method was utilized the following day.
Under strict sterile conditions and general anesthesia, a percutaneous transhepatic puncture was obtained by an interventional radiologist below the right costal margin between the midclavicular and right anterior axillary line. The position and trajectory of the needle were guided by the visualization of the hepatic vein with ultrasound. The needle was advanced with intermittent aspiration and the injection of contrast to visualize entry into the hepatic vein. Once the vein was entered, a guidewire was advanced into the superior vena cava (SVC). Following this, an 8 mm French (8F) sheath was placed into the SVC and was exchanged out for a Baylis wire. (Figure 1 ) A Baylis trans-septal sheath was then advanced into the SVC, and a radiofrequency Trans-septal needle was advanced using echocardiographic guidance. The Fossa Ovalis was tented. The trans-septal needle was advanced into the left atrium and was exchanged out for a ProTrack wire. At this time, the patient was heparinized to maintain a goal anticoagulation time of greater than 250 s. A 14F double curve sheath was then advanced into the left atrium. A pigtail catheter was utilized and advanced into the left atrial appendage. (Figure 2 ) The sheath was then advanced into the left atrial appendage, and multiple left atrial appendage angiograms were performed. At this time, a 24 mm Watchman left atrial appendage occlude device was deployed successfully with excellent compression of the device ( Figure 3 ). The 14F delivery sheath was removed without evidence of a new pericardial effusion. At this time, the 14F sheath was replaced with a 14-French dialysis catheter in the transhepatic tunnel. The patient was taken off general anesthesia and was transferred to recovery. The patient was discharged on Aspirin 81 mg and Coumadin 1 mg daily for 45 days then ASA alone. One week follow up was done, and he was found not to have any complications.
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Discussion
Patients with atrial fibrillation may present with limited femoral venous system access, which may be occluded from prior procedures or have congenitally complex anatomy. Internal jugular or subclavian veins have been utilized as alternative access sites. However, difficulty in catheter manipulation and stability make these approaches less favorable.
Percutaneous transhepatic access has been well utilized in pediatric literature including diagnostic and interventional cardiac catheterizations, pacemaker placement, and electrophysiological procedures, as well as central access for hemodialysis [7, 8] , total parenteral nutrition [8] , and chemotherapy [6, [9] [10] [11] [12] [13] [14] [15] . The large caliber of hepatic veins makes them well suited to accommodate sheaths, though the site may offer less compressibility for hemostasis. In addition, 
Percutaneous transhepatic access has been well utilized in pediatric literature including diagnostic and interventional cardiac catheterizations, pacemaker placement, and electrophysiological procedures, as well as central access for hemodialysis [7, 8] , total parenteral nutrition [8] , and chemotherapy [6, [9] [10] [11] [12] [13] [14] [15] . The large caliber of hepatic veins makes them well suited to accommodate sheaths, though the site may offer less compressibility for hemostasis. In addition, it provides maneuverability and optimal stability to approach the right atrium and cross the atrial septum. The reported complication incidence is relatively low (<5%). Intraperitoneal bleeding, subcutaneous hematoma, infection, thrombosis, and pneumothorax are the major reported complications [13, 16, 17] . As with any other complex procedures, the complications rate depends on the center's experience and volume.
Careful selection of patients and comprehensive planning are essential for reducing the risk of complications. With the use of anatomical landmarks, ultrasound, and fluoroscopy, successful access can be obtained, and large sheaths can be accommodated under a fully anticoagulated state for such procedures.
Hemostasis can be achieved with a variety of mechanisms, including manual pressure in the right lateral decubitus position, vascular coiling, vascular plugs or gelfoam, and cauterization with radiofrequency (RF) energy [2, 8, 15] . Regardless of the technique, it is important to leave the closure device within the tract in the direction but outside of the hepatic vein, to reduce the risk of thrombosis and embolization. In our case, a double lumen dialysis catheter was utilized which was removed one week after the procedure. Furthermore, continued close monitoring of coagulation markers and blood cell count in an intensive care unit setting for at least 24 h after the procedure is crucial.
We report the first successful case of utilizing transhepatic access in a Watchman left atrial appendage closure device implantation, which could be done safely in collaboration with an interventional radiologist. This method can be considered as a non-inferior alternative to patients who require Watchman device implantation and have limited femoral vein access. Funding: This research received no external funding.
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